We report a case of Langerhans cell sarcoma presented as a solitary mass in the left supraclavicular area in a 31-year-old woman. Computed tomography revealed a relatively well-defined and lightly enhancing mass in the left supraclavicular area, measuring 5.5 × 4.5 × 3.2 cm. Excision was subsequently performed. Microscopically, the specimen consisted of an enlarged and partially effaced lymph node. Nests of different size composed of atypical tumor cells were located in the paracortex and the medulla of the lymph node. The tumor cells exhibited abundant eosinophilic or clear cytoplasm and displayed marked nuclear atypia and increased mitotic figures. Infiltration of many eosinophils was identified in the periphery and between the tumor cells. The tumor cells were reactive for CD1a and S100 protein. Ultrastructually, they were found to have Birbeck granules in the cytoplasm.
Tumors derived from Langerhans cells are classified into Langerhans cell histiocytosis (LCH) and Langerhans cell sarcoma (LCS), according to the degree of cytologic atypia and clinical aggressiveness. 1 Langerhans cells play a role in immune response and are involved in antigen processing and presentation to lymphocytes. Langerhans cells are mostly located suprabasally in the skin and mucosae as well as in the lymph nodes and thymus. They have small indented nucleus and clear cytoplasm that can be visualized well with immunohistochemical stains for S100 protein and CD1a. LCH can be localized to a single site, multiple sites within a single system or multiple systems. 1 The dominant sites of involvement in the solitary form are bone and adjacent soft tissue and, less commonly, lymph node, skin and lung. 1 LCS is a rare, aggressive malignancy, and a few cases have been reported in the literature. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Most reported cases of LCS are extranodal, involving skin and bone and they tend to be multifocal.
1 LCS confined to a lymph node and presented as solitary mass is very rare. We herein report a case of LCS with this unusual presentation, describe the histopathologic findings and perform a literature review.
CASE REPORT
A 31-year-old woman presented with a one-week history of palpable mass in the left anterior neck. Her past medical history was unremarkable. Laboratory findings were unremarkable, except elevated levels of erythrocyte sedimentation rate and C-reactive protein. Qualitative analysis of anti-nuclear antigen, Epstein-Barr viral capsid and hepatitis viral antigens were negative. Neck computed tomography was performed, which revealed a well-demarcated lightly enhancing mass measuring 5.5 ×4.5×3.2 cm in the left supraclavicular area associated with multiple enlarged lymph nodes (Fig. 1) . Infiltration to the neighboring tissues was not identified. Needle biopsy and subsequent excision were performed upon suspicion of malignant lymphadenopathy.
The excisional specimen consisted of a large ovoid mass, measuring 5.5×4.0×2.5 cm. On sectioning, the mass was soft and homogeneous with a yellow to grayish color tone. Microscopically, the tumor cells formed cellular aggregates of different sizes in islands or nodular fashion within the paracortex and medullary portion of the lymph node. The nuclei of the tumor cells displayed marked pleomorphism, one or two prominent nucleoli and a few longitudinal grooves ( Fig. 2A) . Numerous mitotic figures ranging from 15 to 20 per 10 high power field with atypical forms were identified. The tumor cells had abundant eosinophilic or clear cytoplasm. Infiltration of many eosinophils was identified in the periphery or between tumor cells (Fig. 2B) . Multifocal hyalinization in the interfollicular area was also noted. Three lymph nodes adjacent to the mass were also excised which demonstrated unremarkable findings microscopically.
Immunohistochemically, the tumor cells were intensely reactive for CD1a (1:100, DakoCytomation, Glostrup, Denmark) ( Fig. 2C ) and S100 protein (1 : 200, Novocastra, Newcastle, UK) ( (1:25, DakoCytomation) were reactive for B-lymphocytes but negative on the tumor cells. The Ki-67 (1: 100, Novocastra) proliferation index ranged from 5 to 10%. Small pieces of formalin-fixed and paraffin-embedded tissues were carefully selected and used for electron microscopic examination. Ultrastructurally, we found rod-like structures considered to be Birbeck granules in the cytoplasm of the tumor cells, despite of poor preservation of the other subcellular organelles (Fig. 3) .
Neoadjuvant chemotherapy and radiation therapy after surgical excision were not considered. Neither other primary foci nor metastatic lesions were identified on whole body positron emission tomography/computed tomography taken a month after the excision.
DISCUSSION
LCS is neoplastic proliferation of Langerhans cells with overtly malignant cytologic features.
1 LCS involves the following sites: skin, lymph nodes, lung, liver, bone, mediastinum, bone marrow, spleen, and gallbladder. At initial diagnosis, LCS distinctively presents as multi-organ involvement. A few cases of solitary LCS are reported in the following sites: skin, 2, 4, 6, 13, 16 lymph nodes, 2,11 bone, 2,3 and lung. 9 Generally, solitary lesions caused by Langerhans cell proliferation show minimal cellular atypism and pursue benign clinical courses. Conversely, multisystemic disseminated lesions are characterized by aggressive clinical courses and destructive infiltration. 17 Marked cytologic atypia is generally associated with an aggressive clinical course and distant metastasis. [4] [5] [6] Pileri et al. 2 discussed that the survival difference between LCH and LCS, and suggested possible correlation between sarcomatoid morphology and poor outcome. However, Ben-Ezra et al. 17 in their analysis of 31 cases of histiocytosis X indicated that the morphologic appearance of Langerhans cells is an imperfect predictor of clinical outcome. In addition, there are examples of localized LCH showing aggressive clinical course, and multi-systemic LCH showing benign clinical course. 17, 18 Newton and Hamoudi 19 discerned two morphologic subtypes of Langerhans cells: type I Langerhans cells are single and non-cohesive, and accompany a few eosinophils. Type II Langerhans cells are arranged in sheets and there are many eosinophils. 19 They found that type I patients had poor clinical course and type II patients had fairly benign course. Ben-Ezra et al. 17 stated that this general pattern was in accordance with the outcome of their experience, although there were exceptions. The case presented herein was solitary LCS and confined to a lymph node in the left supraclavicular area, and displayed marked cytologic atypia of Langerhans cells and some eosinophilic infiltrate. Judging from the information presented above, we assumed that our patient would have favorable clinical outcome following complete excision but needs careful follow-up studies.
To the best of our knowledge, about 30 cases of LCS have been reported in the English-language literature to date (Table  1) . [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Patient age ranged between 10 and 88 years, with a malefemale ratio of 1.36 : 1. Despite intensive therapy, most patients experienced multi-organ involvement, which is a feature of poor prognosis, and short survival time. A 57-year-old man with leukemic transformation of LCS was reported in the literature and he died of disease progression 7 months after the initial diagnosis. 12 In contrast, LCS presented as solitary lesion in skin, bone, lung and lymph nodes have favorable clinical course irrespective of therapy. 2-4,6,9,11,13, 16 Misery et al. 6 contends that LCS is not always a lethal disease.
Unlike LCH, the characteristic nuclear features of Langerhans cells are inexplicitly identified in LCS. In addition, due to marked cytologic atypia and paucity of eosinophils, we considered many differential diagnoses: malignant melanoma, anaplastic large cell lymphoma, Hodgkin lymphoma, metastatic carcinoma including anaplastic carcinoma, germ cell tumors, and histiocytic and other dendritic cell neoplasms. López-Ferrer et al. 11 reported the outcome of fine needle aspiration cytology of a patient with LCS. They concluded that although some nuclear indentations were present, they were insufficient to raise the suspicion of LCS bsed on the cytomorphologic features. 11 As such, immunohistochemical antibodies, including epithelial, mesenchymal, lymphoid, histiocytic, and dendritic cell markers, are necessary to enable the establishment of differential diagnosis. Malignant melanoma expresses HMB45 and other melanocytic markers. Anaplastic large cell lymphoma is reactive for antibodies on CD30 and EMA and may show ALK positivity. Hodgkin lymphoma shows CD15 and CD30 positivity. Epithelial mark- ers, including CK and EMA, are necessary to exclude primary and metastatic carcinoma. Establishment of the differential diagnoses of histiocytic sarcoma and other dendritic cell neoplasms is possible with the following antibodies: CD1a, S100 protein, CD21, CD35, CD68, and lysozyme. In the case presented herein, the tumor cells were reactive for CD1a and S100 protein antibodies, and focally reactive for CD68 antibodies. The remaining antibodies were negative: epithelial markers (pan-CK, CK5/6, CK7, CK20, and EMA), melanocytic marker (HMB45), lymphoid cell markers (CD5, CD20, CD15, CD30, CD56, ALK, granzyme B, and TIA-1), follicular dendritic cell marker (CD21), and c-kit.
In conclusion, we report an unusual presentation of LCS in a supraclavicular lymph node. Specific markers for Langerhans cells, CD1a or Langerin (CD207) is necessary to make confirmative diagnosis and other neoplasia, including melanoma, lymphoma and carcinoma, germ cell tumors, histiocytic and other dendritic cell neoplasms should be excluded. The biologic behavior of LCS is known to be aggressive. However, the prognoses of a few cases of LCS with good resectibility remain unclear and need to be further investigated.
